the red blood cells observed in vitro in darkfield illumination have a tendency to aggregate, become adhesive to one another and be distorted.4 These changes in the suspension stability of the blood occur about an hour after the peak of the alimentary lipemia and finally disappear 9 to 12 hours after the fat meal when the lipemia clears. These alterations in the suspension stability are accompanied by changes in the sedimentation rate and by alterations of the plasma protein patterns in paper chromatograms.5
G EOGRAPHIC and nutritional sur- veys1' 2 have suggested that the geographic variations in the incidence of multiple sclerosis are due, at least in part, to the amount of fat consumed; a high fat con- sumption is associated with a high incidence of multiple sclerosis and a low fat consumption is associated with a low incidence of the disease.
It is felt that a high fat intake is not the cause of multiple sclerosis, but rather precipitates or accelerates it in susceptible individuals. In accordance with this concept multiple sclerosis has been treated with a low fat diet for the past four and one-half years with the result that the number and severity of exacerbations of the disease seem to have been decreased .3 In an attempt to determine the mechanism by which the fat intake influences multiple sclerosis, studies the red blood cells observed in vitro in darkfield illumination have a tendency to aggregate, become adhesive to one another and be distorted. 4 These changes in the suspension stability of the blood occur about an hour after the peak of the alimentary lipemia and finally disappear 9 to 12 hours after the fat meal when the lipemia clears. These alterations in the suspension stability are accompanied by changes in the sedimentation rate and by alterations of the plasma protein patterns in paper chromatograms. 5 The present study was undertaken to determine the effect of high fat meals on the intact circulation. In addition we have studied the previously reported circulatory changes pro- duced by intravenous injections of substances of high molecular weight,6 and observed the effects of these circulatory changes and those due to high fat meals on the blood-brain barrier. A preliminary and partial report of the changes produced by large fat meals has been published.7 In the present paper the completed study will be presented.
MATERIAL AND METHODS
Golden Syrian hamsters weighing 70 to. 100 Gm. were used throughout the study. The be added that R. J. Rossiter has noted that when fat containing radioactive iodine is fed to dogs the peak of the radioactive fat in the plasma occurs concomitantly with the peak in concentration of fat in the plasma. In the red blood cells, however, the peak of radioactivity occurs later, and when the concentration of fat in the plasma is decreasing.*
The changes in the circulation produced by intravenous injection of substances of large molecular weight appeared similar in nature to, although they were usually more pronounced than, those produced by alimentary lipemia. In the process of development of these changes * Personal communications. Thorsen and Hint6 observed that a surface film developed on the red blood cells when the concentration of the substances of high molecular weight reached a critical level. This surface film formed from the suspension fluid, and it disappeared when the red blood cells were resuspended in saline. In our studies with high molecular weight substances we observed this surface film and often saw thin viscous strands connecting cells together. We were able, as were also Thorsen and Hint, to return the circulation to normal by injection of low molecular weight dextran. Our studies were otherwise not helpful in explaining the mechanism of the changes after injections of substances of high molecular weight. Similar surface films and viscous strands connecting red blood cells were also noted after fat feeding, but the injection of dextran of low molecular weight in these animals was either ineffective (two cases) or less effective (two cases) in returning the circulation to normal.
The effect of the surface film changes upon the red blood cells was to slow the circulation to the point that the flow was often stopped in many vessels. This slowing was presumed to be associated with an increase in the viscosity of the blood. Recent measurements of viscosity of the blood in hamsters after fat meals have shown that the viscosity is always increased when adhesiveness of the red blood cells is evident, and an increase of 50 to 100 per cent in the viscosity is not unusual. 
